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[What is claimed is] 

1. A rotation speed measuring apparatus with a magneto-resistive 
sensor especially for anti-skid systems for vehicles, said apparatus 
comprising: 

a biasing magnet; 

a toothed wheel having a toothed rim of ferromagnetic material; and 

a magneto-resistive sensor having four sensor elements, which have 
meandering conductors, are interconnected with an electrical bridge 
circuit, and are arranged on a wafer-shaped carrier, 

said sensor having a preferred direction (y) of high sensitivity, and a 
transverse direction (x) of low sensitivity, 

said toothed wheel placed in the magnetic field of said biasing 
magnet, 

said sensor arranged at a fixed distance from said toothed wheel, for 
detecting a change in magnetic flux by rotation of said toothed wheel, 



said sensor (5) is connected to one of yoke lamination limbs (9a) of a 
sheet metal strip (4) in 3 shape of a letter U constructed of ferromagnetic 
material, 

said sheet metal strip (4) supports said biasing magnet (1), and is 
arranged on the circumference of said toothed wheel (2) with said yoke 
lamination limbs (9a, 9b) directed onto said toothed rim (3), 

said yoke lamination limbs (9a, 9b) are aligned in he direction (v) in 
which said toothed wheel (2) rotates, a spacing (a) of said yoke 
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lamination limbs corresponding to the tooth crest spacing (b) between 
neighboring teeth of said toothed rim (3) or to an integral multiple of the 
tooth crest spacing (b), and the limb ends (11) having a spacing (s) of 
more than 1mm from said toothed rim (3), 

said sensor (5) is aligned with the preferred direction (y) in the 
longitudinal direction of said limb, and 

an auxiliary sheet (14) is brought into proximity with said yoke 
lamination limb (9a) carrying said sensor (5), thereby 

impressing on said sensor (5) a distorting magnetic field whose 
magnetic flux varies in accordance with the rotation of said toothed 
wheel (2). 

[Brief Description of the Drawings] 

Fig. 1 is a side view of a rotation speed measuring apparatus according 
to the present invention. 

Fig. 2 is a drawing wherein the rotation speed measuring apparatus 
shown in Fig. 1 is turned 90 degrees. 

Fig. 3 is an electric diagram of the rotation speed measuring apparatus. 

[Reference Numerals] 

I. Biasing magnet 2. Toothed wheel 3. Toothed rim 
4. Sheet metal strip 5. Magneto-resistive sensor 

6. Sensor element 7. Bridge circuit 8. Wafer-shaped carrier 

9a, 9b. Yoke lamination limb 10. Tooth 

II. Limb end 12. Notch 14. Auxiliary sheet 
16. Silicone diode 17. Temperature correction resistor 

18. Preamplifier 
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(57) Abstract: A noncontact position sensor comprises a magnetic circuit consisting of at least one 
magnet and a magnetically continuous magnetic member, at least one magnetic detector arranged in the 
magnetic circuit, and an object placed in the magnetic circuit The noncontact position sensor detects the 
change in the output from the magnetic detector due to the rotation or displacement of the object placed 
in the magnetic circuit, thus detecting the angle of rotation and the position of the object 

(57) Sft: 



V » 77 



WO 01/44757 Al liinBlDlllUlIIlllllllllllI 



(81) m%.m (mfi): CN, JP, KR, US. 

(84) BE, CH.CY.DE, 

DK, ES, FI, FR, GB, GR, IE, IT, LU, MC, NL, PT, SE, TR). 



5 St/mm 
uresis 

15 «©*a^|i«fe>t>.tt, ms 1 £B*t,fc* 1 ©&&#: 2 3 
a m 1 ©«ft 2 ©-*§;*& 2 a £»lW*fl*fcR J* 6 ftfcjjg 2 3 * 

ft3&&zMmkmm?4*mizi&®-rz>ttb\z, 3***«6*wt-*. 

±f3ft*©#£Mlgftg-fe ft 3 5 Hfc*11lte«tt# 2 2 a 

25 <?:K£» 3 ©-«« 3 a + y Tto&ZZfmE 1 i«attffl*^4 *« 



*i obtttWHMMamt m**r> anomstu a^mmsmi o 

J***«tt*t:*vmL 2 O-fflas 2 a i8f tt # 3 <D-3gg6 3 a £ 

10 >s*v9 1 0 haw********,™*. cwfcje) , mmi „ aA5fie 
Lfc«#. B««t®ftjMI!l:«D*flt6nft«*«i,W : S'l Ob©**.,** 



15 ft 



20 

ft 



25 10b«51©^ SI - it)TO ^ n> SSSiLT, «36B (a) c» 



3 



- 1 0 btfiNm<DVm&#Xfi*. M\Z. y*- 1 0 b*ne^|R»ClHrtE 

*r5*£fc«83 6 0 (b) 5 fc* MJimi/^y?- 1 0 b*«Sffi©flB 

5 4 fciBhaatottrt^fc-f S. JiniCi 0 > l 0 a ©lE^ft^©^ 

fS9i©te 

25 ©T&3o 



4 



TV>3. 2 o©»5«±Tfcfifi£nfc 2 o©U^tt©«ttfr©HJcEfi$tU 
ttttffitttt2^©U^tt©flm#©U©^©rtlK*fctt,. SEfiStlfcU^JIM* 

io (Dim^omzmttsn. surra.- 
mwrnn-wm 

15 M\t*%w<Dmmo&m i ©#^MM&s-fe>^tc^m%©i5iiiift^jf auc 

3R»S**r»fffiB|» ».4H (a), (b) it#Wmim±>V<Dmfc$&&m? 

sim s&shw:. ttttm»©iBiteft«ta^*s©H^^^-r«pttH, mem 

20 mmmm^m±>^\z^m(DmW}^^xi,rc^im^-rmmm. m$m 
(a), (b), (c) \t#mMm&m±:>v<Dmftvim*ttmwm. mi omit 
w&mto<D®w$m£W&m&<DW%&*?ftim* mi im\t^mmmmo) 
mm3<D}mmm$LW"t>-y-(DfrM&mm, mi 2m\t^mm<omm(omm3<o 
«MSH£g-tr>tJ-©-L®ig, m 1 3 m\$*%w<Dmm<DBm 3 <D#mMm&m 

25 -t>D-<D®mmm. m 1 4 m^^mommoj^m 3 ©#«tt^<a*fe>iJ-fc:ttE 



5 



&m<D®mmm\btzmi*7*tmim, mi sm (a), (t>), (c) mt 
mmm&m^>i?<Dmftftm**-fmwm. mi emm^m^om^mtm 
j&®m<Dmw i %:mTft&m. mi im&t^nomfcoBnAoit&mkwm.*: 
yv\zw&\&m*WM\stcm&*m-mm. mi sm^mmm^m±>D-(D 

m, m2 omte*%w<Dnmo&m5mmMm&w^>V05mmLm: mi 
imu, *%w<DmmoBM5mm®m®:m j k>i)-o®nm, mi im&*% 
W0nMomm6o#mMM&m^>y-<D%mm, mi 3m\t*mw<Dnm<DB 
m 6 <ommm&m± >+r \z^mmmm^nrc^.m^m-rmmm, mi am 

io \$*mw<Dmm<DBm i ^mmm^y^mm, mis mittmwom 
momms m¥^mm&m±>^z^m^mLr^m^tmmm. mi 
6mmmmm^Lm±>D-(DW}^m^tm, mi 7 mimfcmommftm 
tmtimmtfDm^TR'tm, mi sm\$*%w<Dnm<DBm8<Dm<D}mMm 
&wt>i)-iz&i&mzmmistzttmz*?%mm, mi 9m\t^mm<Dmm<D 

15 mm 9 (Dimmm&Mty^\z^m.mmm mLtcVtm*mt%mm, m3om 
\$*%w<Dnm<DBM i o oimmm^w^ymz^^m^nmbttim^ 
tmim, ms i m^^ommomm i o mmmm^.m±:>^-\z^m 
*n ji Ltcivtm&nmfr zm-wm* m3i m\*#mm.m&m j k ywmfttf. 
n*m?m, m^ 3m\tw^^m<D^mmktmtim£t(Dm%^'tm. ms 

20 4 mtem%<D#mMm&w j £>-v-<Dftm®mm. m3 5 m\mm<Dtmmm&:m 
tyn-mmmm. m3 6m (a), (b) u^mmmm^mty^-om^y 

25 



6 



Ill, ^2 0{;^T, L^M£0Jjll©mi4#2 4fctt&H2 1(DN@2 2 
CSiltl^. L^^(D^2©»#:2 5fcM&52 1(Z)S@2 3 KS&LT 
WSo ^^^{3^52 l«mi©att#:2 4*J;^2©att#2 5fCcfct)M 

10 g& 2 5 a iSrT 3 ck 5 ffll ©a&ft 2 40L ^J8mcD5fc>W 2 4al:lt 

15 mu 2 7 g&qw <b,&3MgiHi!& 2 8 a^tt 5>nxv^ 0 MSEife 2 8 « 
a^tunt^ 2 6 \Z U - Fifr? 2 6 a^itiiwic^i^n, tfifeam&m 
^2 6T*£Vfcmtim^*&t}mmz%W!:tz> i b<DT*&z>. mmm<D^-x2 

9 ft?L 2 9 a ^^T*5 0 , ^eO?L2 9a (DJtffltCte, 2 4 <D5fcSgg& 

2 4a 2 5 £>5fcM 25a 0j^M^®tB L W3„ ^-7. 2 9 \tm 
20 52 1, 2 4 , 2 5 &cktflHli&g1£ 2 7 £ftM£iR|ftL W3o >T 

-X2 9tt^Wcn^^^gP3 0$tU n*^g£3 0 ttt3^^JSf3 
1 ^-#«tte>nTt^o 3*^$ssT3 1 «-S^MSIhI^2 8 ^mmWtC 

25 ^±(D^o\zm^nrz$mmm&:m^y^(DmiL^^mmr^o 



7 



mz. m&W2 4 0L^tto5fe«a52 4 a\zm$mmm=?-2 6*$&K)tiWc 

5 . 2 4 , 2 5 2 1 £W?L 2 9a £Rttfc$r- 7. 2 9 

.^-X2 9rt©»2 4, aft#:2 5 2 10)±mz^m 
SleJi&2 8 »l£bfclHl!&g«2 7 £i£fi-f3 0 

Km&ffi*^ 2 6 © U - 26 a tmm®& 2 8 <h ^teAvfctf ttfc 
10 «fcB«^Wfc8SftUfc«, ^S0SS2 8 hn^zm-l 1 t£te^c#fr£«fc 

g&Kl* y-X 2 9 ©MPSItefl 3 2 T*iflS-r^. 

sx±<D£D\zmj&2ti. fr^Mfr±LTzntc}mMmtiLW±:>-v-\z^T. & 

15 ^^m\mm(D^m\m^mmwM^y^(oii\zw^^m(Dmim^mxv 
fcW.m$:*'?mmmT*$>z>o z\(D^\z^mmmmm^m j tyD-\m^mm 

?&3m\z&^T. mmms 3^-7,2 9©?L2 9 a\z&Aan. fr-omm 
3 3 <D^mz&ttfcmmimj&®nj&ft& 3 4 2 4 ©M2 4at 

20 att&2 5©5fe^2 5 a£©KfcSEB£nTtr>5. 

vmz 4 a t«^2 5 a i:©p^ic^$nssiert^i;s«*!&«*^krr- 

-T^t)^> 3140 (a) t^TlHl»ffft3 3©«ra3 4©HI^^0|gt 
25 Lfci^te, ^^'^5HlcS-r«k"5t#?!0. 1 5Tt*-6^, H40 (b) 



8 



fc^r«k5fc, mw^wfi9 om<Dt%\t, ^.^m^smzm-r^^mo. 

3 2T£&3o 

*mM<DMmT'\$. frmU 2 4 a £tf ft« 2 5a «&5©N - S Wfciftb. . 
TM&$-frW£fc£h ft*g$2 4 a-£5fc«SB2 5 a t©ra©ffl^§gtt«52 ■ 
5 1 tjfi^< bfctf*o < -JjT\ 3 4 j&«fcS83R 2 4 a £9c 

*>fc/h$<fcS. dftK^O. ffi^M»Wl3 3©lsiefca^#'5fl^&fctti#? 

2 6 s^-r*e*afaE©it«tt$iRi±$-&*i:i:3&j'Tf#st>©*c*s. 

10 ESS2 8fc£Dffia«BEfcgjj|U 3*#*«?3 1 *^bT3>tTa-^<Pfc 
±IB©.«fc5 fc#58E0^0J#i 1 K&^Tfci, fflm 2 4a £&jOT2 5 a 

t<Dm\zm^n^miH\zmmm 3zmv, z.<D®mi&z3<D®i&&m\z& 

!K W2-4a, 2'5aMfc^$ns.^l«rttc:4i;«fi^!Bffi*^fl:$li-* 

z\tfc<. ®»i«i3 3©iaf^k*$siciKat"s^t^T€r5t>©-e»s. 
£^@»wi3 3 3WH»bfc«^T?.t>, «e*©«k5fciHi»*iii©3fe««BcW'>^ 

>L*e:i:3&«T$«. "Hn^JtO, @»lft3 3©|HlfE^Oltfflt>jEfll»t^S*> 

. 20 <dt'$>z>o ^VT£tc#mMw&n^>v*fo&m\zmfymz>m$\z. « 

*fc±ffi^6fiCDJgSll tfe^Ttt* [§113 3©£|gnc&g-r5SB#0»riSJ& 
#£Bmfc£LW££:tf>, ®»«|3 3OIaIfe^f£H<k0, »2 4a, 2 5 
25 aKt^J«Sn*SIS©K*SBfiE»^k:-r-S. Ctilc<fcD, 



9 



*fc±iBsnifi©»i8 1 \z^x. }mMM&w^>y\zmmmmnt>?fcm 

J&£#2 4&cfctfatt&2 5 £^52 1 £«@K@^£nW 
10 ilBBMHfc^TWu 0ft«l3 3©-fe>1^rt0»fffi^*]H^JKi:bfc 

2ffl©«8Mfttti* : p£, ^tt^(D5 l cW2 4a43 e k^ »2 5al:i 

bfctf&BMirrs. 

20 ^6 0{i*^o^©^2©#^M^gir>1t(DM^ck^@i^S«^ 

»7Hfc*ViT, «tt#4 4tt!S4«*fC«54 1©S®4 3 
.«ttt>t» ^tt#:4 4(DM^(D5 l c^(iL^^(C^?.J;atC^bTV^o 
iS^ia*H t 4 5ttfi^fM4©-#©*SgB4 4 a KMOtttt &nTV>*. d© 
25 fl&fcffi*^ 5 tt«&54 1 ©N®4 2 £*W4 4 a'£©MfcJBj£$nsSISi>3 



10 



mmm®4 1 \mn^mm^4 5 tu- ksh^ 8 £#bT*a.«fctttt$n, 

ttrtffifc«54 l*J;tmit#:44<£iR^-r§ti: ! b(C, j£®»d?L4 9 a SWT 

^^«H t 5:l^&«lS®BS4 7 fc£&.5tbrt«EE£ffl;&-rs. m^£OM5 2 
»flWB^-;*4 9 0MPa&£|l38bTV>*. 

10 *1\ ^**WI;£ft&flB54 10Si43 £^ft&4 4<DIB§4 , ^lC^*^iJ#{C 
W44©-^SH44al:IMif4 5^0#ltm $ 
74 9©rtpDIBtt#4 4*5«fctf854 1 0±iSfc^«>ifi31§!8&4 

15 7 *i9:itbfciHigsi&tR4 6 saa-r-s. 

»8HJdJllfi©^« 2©*«ai^M-fe>^©?L4 9 a^Ctt&tttt<?@»tt5 
&8HfcfcVvr,' Isliifft 5 3tt-^©jS»4 4 a, ffi^©SBSP4 4 b^3ck« 

25 *>vto<DtimifiiMft£te?T\t*z. *&m®Tm\z&KT\t* imims* 



11 



■ffc*)^ &9BI (a) : fc^Tl^iK«5-4CDI5IIEAft*0flEtbfci:t» IK 

Mjstt&.i om\zm-r^v\zmo. 1 5.tt»5*», j§9h (b) ic^-ris 

5 fc, ErtEft«*«4 5lOif{l 1 OH»^-r.«t'5lC#ao. 4T£ 

..fcD, £fcSI9BI (c) fc*f«fc5 : fc, 0tefcf&&«9 0£©££fcJU B3E?&&« 
• HI Ofc*f<fc 5^*5.0. 6 7T£&5fc0T&£o 

±IB£]«®JBJIB2 fc*5V*T«, ft$»4 4 a £«B54 1 ©NffitOMfcJgjfcS 
n«.$»tCfi:pT*lHlft*ai5 3©JfMK£IJ#Ri:LTVi*. dOfcfc, I JfMfcffi 
10 5 4 0fi^|6]0MWI54 1 *<fc^3fe««4 4 a Oj&mzMtTZt&Z 

\mjj<DftffiW4 4b<DT&mz®mm5 3tmELt&*z.t\z%iz>. im 

tSf5 4©fi^#fRl©M«a&W54 l^it^*©'3fe«l«4 4 bOifi^ifcil 
-T^i:tt3«-^(D5fe^4 4 a©jfi^fc®ft(lll5 _3*<fiFftb^V^i:fCfeS. 
£©£51;:, -#©»g&4 4 a©«*#f&fcfc$i^©$fc*Stt4 4b<Dmtl 

15 .jw*£fc«fc«>, 0ijfft 5 3 <D\B\&ftm\zmmmL&m i ¥'4 5 

£©«k3fc,«*#£©gfc£ia^ffl5fr?4 5 laOfflM^ttttfflU 
H©m*fi#S«iS0»4 7t£j;»5tH*«£EfcXiftb, 5 1 Sr^b 

Tn>tfuL-^^Hm^b,ffi#M[Hlii$ft5 3-©@feftg&#ffl1-3fc©T&S. 
20 ±|B^Jfi©^i82fc*5ViTtt, -J©^4 4a, ^©«»4 4' bfc<krfl8 
54 1 ©Nffit©WlC^$tlS3?l8rtfcigft«l 5 3 Stfctt, ^©EUfcttl 5 3© 

nng^ftfc«fcr), mz£mmz3iVzm%®m*m<\:2&zMmtVT^z>o z. 
©&«>* ^omm^y^izitvx, ±^mm(D^mi tmmommm^m 

25 



12 



jg 1 1 mte&mmmmvmnz \zmz#mim&w^>v<Dftm$mm. 
5 ii 2 0{i*^M^fi-fe>-y-o^^^bfc^©±®0, m 1 3 m\±m#mm 

Hi lEKHl 3 0fC^ViT, mi®mS6 l&ig2<D^H6 4t#fa-rS£ 
^tlT Vi§„ 6 7 <D«MJ©M® 2 6 6 © S @ 6 6 d*@ 

io #$tix^-5o ^mm(Dmm\z^x^ m^6 7\tu^mmzm^nT^ 

Ztc®, M&fc 6 7 ©-*siMJ tlStf <btlfcffl 1 6 1 tW&W 6 7 (Dim 

MJKistt £>nfc!g 2 ©as 6 4 ^*^^{c*fbTMiticg5^$n§ ^ ttcft 

m^m^6 8fcM&£#:6 7©*W6 9©ftM®K!S:ttT^3o ^LT* 
^©T^K^Ttt, l&£ft6 7 ©4^6 9t*3tj-^^m^6 8£^ 
^^©JS^J&^ffim^ 6 8 £f£tt&^g&#©Ji^£ < btt^. 

20 £©£#>, m®ifc6 7^mn^>mi]mm^mm^6 8*mtf%>nftxm*2 
mtffai.-? t -5 w-r s ©T& s o 

6 7 (D-^MJi^MMMMtt^ 7 0 {CJ; D^«){C^L 
25 Til^tlT^S. dCD<k5l;H&i4#:6 7©-Sgllli:«l^it5» 



13 



5 \b\®m& 7 1 ®±m y^y-v-mom?^ 1 2 frt>taz>®M®®*m.tt 

77 3\tfeMfrt>±Jj\Z$lfr-DTXV y h7 4&fflfttHti&7 5 2rWbT*D, 
^^(DR»7 5©«J££|S§C7 6^tt<oftTl>£. £Rft7 6KfcH856 1 
10 <DS@6 3ti56 4©N!6 5 jo^ZMfmitim 1 ?- 6 8#ifflgl/ri8!tt£nT 

*feMIB^-X7 3(D^|£®tttT^^ai-r^<fc5^3^^^^7 7£t£ 
W.7 8\tfr-X7 3<Dfflnffi&fflmbT^2>o 

£f\ W^£*lfd&5 6 1 £>N@ 6 2 6 7 ©— ffi9fiJ©rtUJiif lc 

g^fl3sfc«fc 9 mMLtc&. mm\Zffi.& 6 4 © S m 6 6 6 7 0|« 

20 mz, mtm-s 7 <D-^mmftii®t®ii%m}(D9c$®tz, igs&w&wi o\z. 
. /vtciz&vm&mm i«^m^6 s&zzm^&i 2%mnm\zmm 



14 



^iK^-r§. mmz. ^--7,7 3(Dmn^m.7 sx-mmr^o 
5 mi 4mmm<Dwm 3 iz&tf%#mMm&m j t yvoQWJzmfe&mv® 

m 1 40£&Vrt, W&ftmvmWM 7 8 \$tr-X 7 3 0R^gP7 5 fcff A£ 
6 4©^iji<£lHl®iftll7 SCDUmz^-Wli^X^o ZLOtztb, 1 £?&H 

6 4tor$&mm-%mt>W)mmi&7 z<Dt^u^mwt^>z\t\m<M, 

IhI»«I7 8*tlHl.<E-r*i:, EIft«|7 8©#P9^a57.9*J 

Tfcfr^ mi 50 (a) \Z^rmmn7 8©#RJ#Rfi&7 VoEHgagSO 

1 6Hfc:^1-«k5»C3jQ-4 0mT1?**^ ^15 
0(b) fc^i§rt^g#4 5fl^££WU ««?g|gtt«50mT, 5® (c) 

9&it\sTm^mm?6 8\zm&%T!<bmmffi'kti3iZit$>* mis (a) t 

5 fc, [sIEfrtt 7 8 » SB^l&fflSS^ 6 8 ZL t fcfcS**, 

¥RJ#R6B7 9©IUt£fcgj&*4 5 $K6 4j&>e,¥HJ#R8B7 9$^ 

LT^l©?856ifcS5*T©KIS3&«/htS:Sfc8&, 015 (b) \z*<?£? 
25 fc» a^m^F'e 8£&*J&Wlfc<fc5. ftTSfc, 0gjfft7 8{^^ 



15 



¥pwb=rs&7 9<Dm&fig&9 omotz\t. m&mm=?6 sfrz^pu&tm 

±!3*56W©SlE«©»ffi 3 lC:fcV>T«, a&tfeffljtfp 6 8 6 1 &£Z$B 
&6 4t<Dm\ZBf$ l Z*lZ£W7.6\H\Z®W}®7 8%m\l> C©0«lttl 7 8 ©HI 
10 fgfc£fc«kD, 22W17 6rtt^i;s««fBa*«ft$-&5*«i:bT^«. £© 
fc«>, ft*©E*fe>1J-k:ifcbT, ±|3£M©^m£H«©WfUfc$*&WT 

s¥R»tttbfcd^ »fffi^«sw^«ic«i«bfc»^ , Tffe; E«©3&*£W-r 
15 <s *>©*?&*. 

<£J6©JBI84) 

& 1 TElfc^T, U^tt&WTS^ 1 ©&&& 1 1 1 tt*H3B 112 ©_t 

@^i©^^m^i 1 3*^5^^*)^ c:©^ 1 (Dmn^mmz±-jj^ 

M^xmBir^KoaUi 1 4&f8:ttws. 1 i©-$gfl!i l l 

25 a(D±M\Z. m«SmCo^»m^l0i51 1 6©N@1 17$@ 
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%>W,2<DffiBl 1 8<DS@1 1 9$lfbW5. ®2©U^JKSWT5'«it 
frl 2 Ott— jSflJl 2 0 a©T®l:l51 1 6C5SS1 2 lSH^-rsttfefc, 
ffilttttl 12 0b ©TffifcflfcE 1 1 8 <DNm 2 2 &H*U rto, 1230 

5 Tn\z%i<Dm$&mBi 1 3t»iRi-r«a:'5^2©a^ttffi«i 24^^ 

12 5SKtt, 2 5 0R^WiiafiPl-2 6*»!JtTM. |w!<HtC^ 

10M1 1 4 0S*fM^t>DDg|5 SKfrTfrv*. 2 

7JdJH©fi^ftffifil5l 3^2.©«^tHWl 2 4tOWfcSlfi:*nTlriS-. 
10 2^1ftO»l8K:*ViTtt, ffl^tffcfflSB 113 fc±j&t|fiJ^oTHai-rS^ 1 <D 
flUl 14 m2<7)mM^ai^l 2 4^T^|p]^oT^mT 

5^2©fiSl 2-5*ISJtT^5. Z.(Dtz.#>, &U 1 1 4 * <fctfftg& 1 2 5 \ZU 
51 1 6*«fc«51 1 8\z£K>5££.-?Z>miimm*-rz>z£ttiir) y 

Sfc, ^^m^l 2 7 2 8, Mfl 2 9*3J;^GND 

^$tl5££fctC, GND^fl 3 0 fiGND (HScfrT) 

20 ^±o^\zm^nrzmm(Dmm4<D^mmm^Lm j t>i)-\z'D^Xs mzt 

ai4#:l 1 1 1 a©±ffi*«fctWBjgffll 1 1 b<D±m\Z& 

25 ll^ML, — JSMl 1 l a(0J:Il:i51 1 6(DN^1 1 7 
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mmi 1 1 b<D±m\zW6i 1 8<Dsmi 9&mm-rz>o 

fr\Z, WU^!Rfc^ric$nfc*2©»tt#l 2 OOifMSfcl 2 3£!£2(Z) 
fl»l'2 5£J;r«&l 2 6S^ricf 5. 

5 2 6£Jgj£bfcfc«>, Z\<DBU2 6fciB51 1 6£<k<yq&51 1 8fc££ 

&£T**B*»#a5aLfc<fc?K IB^tLT, ^ 2 OiB^ffilK 1 2 4 ' 

10 151160SI12 1 1 2 0 ©— *8« 12 0a *g?*Slfc:<fc 

K>®m?z>ttb\z. mm 1 2 0 b^aei 1 8©nii 2 2\zmmm\z&r) 

^JMMWPl 2 8, HJ*«HP1 2 0#«fctfGND«fipl 3 0£-#: 

fc^snfefl^taa^ 1 2 7 1 1 1 vmmLm® 1 1 3 1 
15 2o<m§mm&i 2 a £<Dm\z&mt2>&o\z%mtt m^in t^otse- 

fa. 

9c? * m^Msmi- 1 2 7 OfEESHP 12 8 \Z%m&ffl8&Z> tt felc, GN 
20 D»l-3 OfcGNDfc&JfirTS. *l^T, ¥R«B1 3 1 £<fc£*W:g& 1 3 2 £ 

^-rwrnm^u^w^mmi 3 3§n4#i 1 i&£rfl»#:i 2 00^ 

m\Z% ALfcE 1 3 3 £0ifr£it-5o 

^bT, tt&ttttl 3 3-©ErtEfc£tfl 0 Hi 80 (a) \Z7f; 

~?&?\z, mourn 1 3 3<D¥Hffii 3 lanBsi 1 6©ia^^g-r§<fctfe 
25 ic. wi 3 2«i 1 8Qifi^tc-ag-r^ck5tcs3g-r^c a 
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51 1 6 ©Nil 1 7foZ&tzmbfflflffliEfcl 1 1©— $8«1 11 aj&>e>tt 
&*H#i 13 3 ©¥H$ 13 1, l&ttft: 12 0 ©-S&fll 12 0a £^LTi&5 1 1 
6©S@1 2 11:15, — ^5 11 8 0NS12 2fr££C3^i&i, «t 
1 2 0 0K« 12 0b £rfrLTfg 2 ©$5&fti& 1 2 4 t>m§mmmT 
5 12 7 £iIiil>T, J&ftft 1 1 1 ©£§ 1 ©fB^8fflia&-l 1 3 KPJSIU £ 

fiftll 1 lb*^»51 18.©SSl 1 9KM5t)©T&5o £ 

©n#, a^&ajiH^ 7©m«Ti 2 9©tb^«EEtt^i 9H£3*?-r<fc3te, 
133 ©0feAs*s 5 o moim^wt, mism ( b ) k^t* o \z 

io l 3 m& 1 1 6 118 <hgEKl^5#frtcftg-r3 e: 

ttfcv. ut/vEm^mmi 3 3ic«*i&3&J8tn*v^tt&s.- ^©^ m 

511 6 ©Nil 1 7 frZK&TzmtimWtiEfc 1 11 ©-Mil 1 laM 
Mil 1 1 bK-fobOv «51 1 8©S^1 1 9, Nil 2 2£#bTflBtt# 
12 0 ©ffi»J 12 0 b j&> 5— *8tt 12 0a JCfnJfrK ffi 1 6 ©S@ 1 2 1 £ 

^vmtti.*oT^z>o z.<om, Mfrnttim^i 2 7©tts*^Ti 2 9^e»©m^ 
s&k. tt^m^i 3 3©isfl£fta&&*9 o$©»^»cri, mi '9HtcM-r«ka 
20 d©p#, «5 1 ' 1 8 ©ns 122^ e>5§3rr zmijfflm&# 1 2 0 ©a&mj 

1 2 0b£frLT¥RS51 3.1, $ &l3Kft#l 1 1 ©MHil 1 1 bSr^bT 
S5118l:WSil 19CR5. 1516©Nlll7^e.4i;5 
fflyj||fcH8ft#l 1 l©-ffifljl 1 1 a^&K^fflSSl 1 3*^UTa^tB 
mi-l 2 7^^^1^1:^0X111/, a^ffi^l 2 4, iBftftl 2 0 
25 ©-Mil 2 Oa^l/11511 6©S&1 2 lKMSo £©P#, Hi 9M\Z 



api 3 i 8 cDiii^tcfiiB-rs5Kii»c*viTtt, fis^ttfcffist^i 2 ?\z 

io t «k d , &m&® 133 ^«isa*igifc«fcs«*3&«^-rs«^*#^.*. 

2 ©l^tBgB 12 4 ©^ta^tBi^ 12 7 15 1 1 6 ©N 

fill 1 7j&>Sffl9H£#l 1 1, 15.1 1 8CDS^1 1 9, 151 1 8(£>N^1 2 2 
:fe«ktfl8ft#l 2 0^LT1S51 1 6(DS@1 2 1 \zm*&1lU<bWLtlifi®8L 
15 tt}#» 1 3 3 tCf^ffl-rsfiai*S»©2fKn t$61ibTV^„ £§Jfl£ bt, 15 116^3 
£^15 118 ©ttflS8S3*K:«J; 9fg£-r&fe&tH#i l 3 3 <Dlte<£>i£iP£imtfc 

£fc, 1 1 1 1 2 O^U^tUfcfc 

56, 151 16^20^51 1 8 £j&*£W;:l&¥fT fclRl^'&'SZlfcte&S. £ 
&&tb^ l 3 3 ©¥FTO 13 1 j&«fi*KH85 116 \zfo^rc£%lz\$ 
15 1 1 8 fla£$tfrfB 13 2 j&*i5^< £ £t::& 0 , 15 1 1 8 <omi3mfiW&& 
25 3 3£iISfiUC< Z.<DTz.&, MmMiltimTl 2 7\zm±<DMt]'&tf 



I 



-mmtms 1 1 8 ^H^-r^fm^jtcD^F^gp 112 ©bs^^^^wsp 1 
5 13 sta^fc^ ^rasu 112 <d— & wz®$nm\zmi ittiLWizwm&m 

©am^ffi^l 1 3fc±^faj&>oT3£fflt _ *i!Iig&l 14*KH 2 0 

(Dm.M&iltiffil 2 4»cT^lRl7&>oT^ffi-rsdb«Kl 2 5 ^^ffi 
10 SSI 1 3*5ck^m^ffigPl 2 4&¥m&ft£VTbmm(D%)%z&m-tZ>Tb(D'V 

15 s&ijB-rs. 

12 00, 312 lBfc^#^Sf»fe>im, S*W»c:IIJfi©^l8 

2 7 t^m^m^ 141 &&zm%Mitom¥ 1 2 7 <t^$ims& 142^'j 



m 

21 

11a, «#J1 lib, M&fcl 2 0'©— SS'fiai 2 0 a *«ktWft«Sfi!l 1 2 0 b 

©rtWM&rcmMfctrrs 1 lo—mmi iia, i^n 

5 lib, 120 O— S8fi9 120a :fc<fctflfi$8fl!! 120b <Dp$Mm&WBim 

d©«dcfcj;nfc£, i&te#l 1 1 t*^ttJ«Jl 3 3 £<Dm(DQW&&?MVki£ 
1 2 0i«ftffiftl 3 3£©H©£|»)&*4>fc:<fc?K BB#7iJ§lJ&*SfL*£iI3fi'r5 

ni^«fc^ta^*v«i:<«:s. z.<Dtz.sb. mm^mmf- 1 2 7 j&>e>aj*£n5ffi2j 
10 m^w^^rsj-h-r^o 

122a H2 3m\z^ttmffi(D&mmmMmtiLW j £>'V-\t, 

20 **l»©^SIfc*tt5*gH»S!fi:S-fe>iJ-fc*ViTtt, fl 1 ©«fete 1 5 1 *3 
&Z*m 2 ©fiBteflc 15 2 U SV^ICll&^ff t^lftttfc^ 1 <OT5 1 1 

6 *3«fctf^ 2 1 1 8^S^^f&Jb^Vi«t-5^^^>^@±^tt?>^ 

£Lfct>CDT&<g>o ■£©«j£fc:.J;nfc& 5 1 43 1 5 2 

-?\zmG 1 1 6 <^a5 118 h<Dffl<DQm.*&\£mzMt}mj)mi&vxis$io t 
25 us zombis m§mmm?i2 7&mm?&&ti'witi*ma-? 
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teMij 1 1 1 b \zm 1 ©a53a#8&*r 1 6 1 £ 1 % \Zs % 2 (Dwrnk 1 

• 2 0 O-MiJ 120alC^2 <0ffl&53a$8IHtf 16 2 SKttfc ffi^ 
16 1 12 0 tc^tj-SfaSSfifl 12 0bt*i2 (OWB 118 

-r z> t. t mttmmt 1 6 2 <tatt^ 1 1 1 <D—m& nat^i ©15 

15 11 6£j*J#LTtr>5. Z.<Dtz.&. ^^\zm=s\zmytcMGl 1 6£«$51 1 8 

1 <Dm 1 ©a^ffigp 113 \z±jj\z&\fr-D T^m-r 1 ©ask 1 1 4 

&tth\Z* m.&W 12 0©i2 c«m$i mSB 12 4 KT^IrIj^o T^ffiT£ 

^2©agi5i 2 5^tte>nxv^ 0 

20 *^Jfi^!H(D*dcJC<fcn«, 1 1 1 *5££M&#: 12 0 £rfr£-T«S 

1 1 6^:151 1 8 £(Dffl(DQ^&mmzMtimf)m&lsTV&v t^3Z\£ 
SSIC, l^tBai 1 3Jw±^iC|Rj*^T^tiJ-rs^l©i0iS51 

i4^tt^^t 5 fot-, ss^masi 2 4fcT^iRi^oT^m-rs^2©iasB 

12 5 W-fcfc«>, diSK 1 1 4 *5<fcOTig& 12 5 fc«B5 116 *3 <fciyi5 1 1 

25 st-^D^Tsm^^^-rs,, cicD^m, mft^m^ 1 2 7 &®ia-ra 
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S»fi0tiaSB2 1 4/^l£tt<b*U dgP2 1 3(D5fe^^m^tB^2 1 

5S«ttn&nWS. fi^tffcffiSi^ 2 l 5fc««ilI58^2 l 5 a, GN 

DSR^ 1 5 b:i3«J;tfffi2j$SFf2 1 5 C7^1£tt£> Wf2 1 5 a«iii (El 

\zmm.mzmm^n^>tt^\z. gndst2 i 5 b^GND 

m^mf5f^3d#gB2 1 2©-SSIliiIl©i5^M2 1 6^^§<!:ife 
fc, fifi^m2©«t5^SI5 2 1 7£RW\ lMtilii i ^21 2 <t^-& 

20 "T^SS 1 <DWB 2 18(1 mi ©18£5£I#6B 2 16 ©*WMiSK:Nffi&H*bTV> 
So ^tfSmCoS±J^tt5l2©152 1 9(1 i&53d#g&2 1 7 ©0> 

Mffi^sai&HafLTVis. \j^m*fc<Dfflm&&2 2 on gioffit#2i 

l(D±^{C^^^nSt<ht)fC, 4>fOT2 2 1C?L2 2 2S;|iU ^-»2 
2 3 0rtflllC«5 2 1 8(DS@£@3f bWSo ffi3ft18tt#2 2 0(D«2 2 
25 4£>|*rtaiJlCte^B2 1 9©Nffi£@*LT^5. 
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^mmo^m^t. m^m^w 220^11 ©bh£#2 1 1 ©±#tc6BBrr 5 

£%\Z, m®m&&2 2 0 K?L2 2 2 £fS:tt> ?L2 2 2 »C«E*fetB4fel 2 2 5 

2 2 0^MU^<hl:fc!:0, ^tLT, »tt#2 11, 152 19, 
5 tt#2 2 0£>&Z$1&6 2 1 8*^^:«fiS^lelKO?K**l©a**^:t^:S3&^e>, & 

a^mss^^a^ 1 2©*iw::£m-rso8B2 1 3&k^ ckdo 

gfS2 1 3(DMIMIilif2 1 5-&iBiS:bfcfeJ&, £<D£bgB2 1 3 \zm& 
2 1 8*3<ktfl&5 2 1 am&ffilt^ 

io 2 i 5*^tB^$n-6ffi*m#©!Ss*^e>tciRi±-ra. 

£?\ ^8e>u^«»c^$nfc^i©?Kttfr2 1 i©«^ffi*¥^atsi5 2 

1 2(018^1:, ;&0inX{CJ;DftW^ffiT££bgB2 1 3 35«ktfDae&l 4£7£ 
15 J&T£o 

flg&2 1 Z<DE.ttm\ZWB2 14*fJ«L/fcfcJ&, £©G£Ig&2 1 4 
Ci5 2 1 8 43cfcOT5 2 1 9^^D^-r^*^3ii©b^<^D, flg&l 

20 sg&tfSfcteJiiirr-s. 

mz, m^W2 1 1©— JSfi!i©^i©»5^j#fi52 1 eonmm^^m^m 
jS(:iioi5 2 i 8©Nffi*@«ufc^ aE^i#sp2 1 7<Dftmm\zm2(D 

I52 19 0Si^@itl>. 
25 #tC^#>?L 2 2 2 i&W&2ntt&ftim&2 2 0 ©— JgggB 2 2 3 ©f*3$M£* 
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mS2 1 SOSlHSit^itfcH, WS2 1 9 0Nffifcffi38«B£#2 20© 
4&3ggB2 2 4 0rtfia®SH*fS. £©P3K M3»i£#:2 2 0^'I4#2 1 1 © 
±Jj\z&WtZ>£ : Dlz, H*rrs. 
S&fc, TO««^2 15 a, GNDSf 2 1 5 b&&&mi3ffi¥2 1 5 c 

5 &-&\zm-fizmfmmm : ¥2 1 5&, 0^2 1 3©5fe«g^@3gr-rs. 

m^^2 1 5 at«E (H5r&*r) SgaHTT* GNDSf 2 1 5 

b£GND (Bl^-B-T) fc&MU 5V<Dmi£&mv?Z>o ^rLX, ¥Rg&2 2 
10 8 $3«ktfW:ffl52 2 9 SKttfctttffcfflfc 2 2 51ttft2 1 1 ©ft$m<fc0^if£a 
ft#:2 2 0 ©?L2 2 2 llJfAUfcf, HiffB^m#J2 2 5 £tUI!j$i±3o 

fLT, I26i (a) fc$imKfB&, S^ffl<»2 2 5 ©BHEftSaU 0^<h 
-TS. ^©Ht, SM#I2 2 5©#R^2 2 8M2 1 80ifi§tfttt5t 
th\Z, WX^2 2 9tmB2 1 9<Di&m\zmtrZ>Z\tt13iZ>. WB2 18© 
15 Nffi*> £>£D Z>mtlU<D— SBtttt^tB* 2 2 5 ^UTl^tBi? 2 15^1 
t£ig|5 2 1 3 Ktfttl, mtt#:2 1 1 ©l&«fl!l©fl&5£fSaS 2 1 7 JcPJiiU 
8521 9©Sffifc5J^-T*. H©tfffl^2 1 5c0tB*t)EH 12 7 

7VIC&3., f§2 6EI (b) fc^-f <}; 5 K:, 

#12 2 5 ©0^^ 5 0 m<Dm^\Z\t. ¥RSB 2 2 8 #\ 85^j#SP 2 - 1 6 & 
20 «fcr«H3£JfaB2 1 7 <DW5\ZMlsTmmzfafrttft\zm2tZ>Z\£i2feZ>. 

^ut, fe^m#j2 2 5 tma^.n^2 1 6*><fctf, 2 5 t.WB%& 

g&2 l"7t©ffi«t*«5R^tt>JC/hi:J6:Sfc8&, ^52 1 8 ©Nffi*>e>£i;s«8#J 
»*Sfc&ffi#j2 2 5> fl£53£&gB2 1 7^LT, i&52 1 9 ©S^KM"?-^ 

siojg*, aBfUfcta*^ 1 5\z\zMfim&mi&vts:^Wimtuz>o ^vx. z. 

25 ©ittH*«f 2 l 5 cOtBA«BEli, »2 7 0(:StJ:3l:*!i2. 5VfcfcS 
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0 $e>^> ^260 (c) \Z^-f£o\zW&.\&®2 2 5(20^^9 0^©i§ 

¥Rg&2 2 8^52 l 9(Dfom\z.®:W?Z>££hlz. m^2 2 9tf 
152 1 8©i§t:filt§Jltt^^, 21©^ WS2 18©NS)i^4i;5 
8B3W8&5£#SB 2 1 6^bT, M2 1 3lC§ittU flB&tfcffi^ 2 
5 15, fflkmVa2 2 5£^LTl53£*fgB2 1 7 KiPI3£U 15 2 1 9(DSMf- 

?ij^-r^o ckd^:^, a*ss^2 1 5 ccDm^m«, ^2 70^^-5^*5 

4. 3ViI^„ 

T&fc^ ¥RSB2 2 8d«2 1 8 <DjG^ftBT£^K43^TfcL lf!C 
10 Solvit, ¥TO2 2 8^H52 1 9 (OT^&ST^IiJC&^Tte, 1 

m^m^T 2 1 sic^u fig^2 1 3 3&^«E^ai«»2 2 5 iz^^xmtim^m 

ifi-rs. tot, ^tB#l 2 2 5 ©EHEfctt^ ^2 7 

15 ±m. *mm<Dmm\z&tf&imMM&w j £>wz&^T\z. mm* 2 11© 
^1225 £agi$2 1 3 t©ra©^^£S^as-ffc*rst)0*T?»5. z.<Dtc&>. %m 

#^ifi®raaBTfctt8i£#-2 1 imMil/fcfcft, «5^J$SU2 1 
20 6 £«B53d#3B2 1 7^sVi^0§5pfr(-fR]#^-5fe8e), ¥R§&2 2 8.*««^fc«at 
53£j#SB2 1 6£ifi^Wc££fCte, 15j£*fg&2 1 7fc«J*SB2 2 9#ia^< 
£ 15 2 1 8*i«852 1 9<k9^£^SS:fc©&2j*li 

^a^m^2 1 5£MibT, &n2 i 3»c:a£ns^e>, a^m^2 1 

25 *^ifiOJgSI^^JtS^g§»Slfi:tt-fe>-tJ-tfeViTtt, Mft#2 2 
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il 2 9 Elte^fiHJ©^©^ 9 tc^^^^^M^B-tr >lftc^m^^if 
H2 9 0^1-*^SS©^©^MMfifi-fe>-y-fC*liT^ 

io mn8\z^tzf&2 bmtmcmi&T*&2>(DT\ m— m^u^z^m-^^n 

Vkfcvfrt) V \z. -^I:I1(D152 1 8 cd S I^'if $ n?) 1 1) 

i<Dffi®ifa2 i i<Dmi(om^m^2 i 6<D±jj\zffimznfc?g2(DMVkfc2 
15 3 ^2©ffi2 i 9 ©NSt-s^sf $n?> ^ t II, 

mmm^2 1 lCD^2©aS^^2 1 7 (D±^llKl^nfc^3 Oiiftft 
2 3 2 <H§:ttT^£ 0 fbT, ^14#:2 1 1 <DftM£> 2 3 1 tM&fc 

232 <tcDK{^/&£ft££[^ft«^ 25^ 

20 ^tB#l 2 2 5 ififfiE 2 18 43 2 19 ©ifi^£MT3 d iilCcfc D , 

fifc£#2 1 1 ©rtffl!l^^$ns^Bftrt^«kt«Kttl*:2 3 1 <hW2 3 2tO 
R3l»^$nsSfiSl*l»'*!E^tB4&2 2 5*iSttT^S. ZL<DlZ*b. m&fo2 1 1 

ic«kt)«[^a<»2 2 5&mi&-?2>mt>m<Djj&}tmvkfe2 3 i^ot-i*^ 3 

25 2\Z^D^iti^2 2 b\zmmT^mtlWi(D^t^K^\Z^Mtr^o Z\(D& 
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miJ<DXfttf*E.WzKttt.teZ>fre>. &&m®2 2 5\zft§iV1tmt)ifiri*>mZ 

-So 

5 i«#:2 3 l:fe«ktffiBi£#:2 3 2<»#ifctl%2 2 5 fcSrr*rtfflM£R 

WWttfel:, m®ifc2 3 l*5cfc tfl8£#2 3 2(Dfi$J®£$E^tti#j2 
2 5fci&;bi§:fcfc«K lttft2 3 1 ttt^W%2 2 5 £©H©£IB:fe«fctfi8te# 

2 3 2 ttfe«ltiJ4*2 2 5 £©ra©SIKJ&*^&<fc:5. IS^ttT, 

mrn^rni o) 

15 1300, 131 Elfc^T, \j^m$t<Df& 1 <Z)l8t£# 3 11 te+WSB 312® 

±mzmi<D&fmitiffi3 1 3*»^tit>{:, a^tBgB3 1 3^^^ 

£&3 1 5&IS:ttTV>S. 2itt. ^14^3 1 1(7)— »J 3 1 1 a © ±miz* #J*Jf 
SmCo$i^^I10lS3 1 6<Z)NI3 1 7 SrH^T^ £ tfe^, -fifc 
20 f£#3 1 l'©^JSfij3 1 1 b\ZSmC o 2 <DWE 3 1 

3 1 9^@*Lt^5. U^^(Dfg2(DM£#:3 2 0 fe— fflW 3 2 0 a©T® 
Cjg5 3 16C9SI3 2 1 ^BiTTS «#J3 2 0 b©T®(^53 
1 8<DNU3 2 2&H*LWS. Mkte3 2 0 0)4^^3 2 3©T®tC^'t4 
#3 1 1 CDflBftffcffiSB 3 1 3 £#ftT5<fc3fc^2©«^&ffiSB3 2 4^tT 

25 V^o Sfc, ai4#3 2 0©1K^ai^3 2 4 l^filv^f'NfRjo T^fctilT-S)^ 2 (D 
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tM3 2 5 MS 3 2 5<DRttWzU!M3 2 6§ISlW\§.ra 

. mm^3 2 7\$.-m&&m&3 1 3£«&&ateB3 2 4ti:<kD^nx^, 

*^Jfi©^fi8Ttt, a^ffig&3 1 3<0±S£aSHfcffl6B3 2 4®Tfflii:i 
DiS^ttUT? 3 2 7 £J*i#L&&8e>, ^m^m^T3 2 7 £a^ffi£&3 1 3 

5 te&zm&Mimm? 327 ^mm^m^ 3 2 4 1 u '7 ^ < & t> , & 
^m^3 2 7^e>m^^n^>m^{w^(D^^fS]±T?>o 

*fc,am^m^3 1 3fc±:#^[Rl3&>oT^ffi-rS!5gB3 1 4£tS:tt£<h£ : b£, 
^m^tiS^3 2 4^T^^oX^{±J-r^tQi^3 2 5 *Kttfcfc«>, M$3 1 
4*5«ktfi!ba$3 2 5 leas 3 1 643cktflS&H3 1 8 0^HWt5. Ufcrt* 

ffifiaaa^Uftm^ 3 2 7 \zumwM^3 2 8, tfr&ss^p 3 2 9m^gnd^ 
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